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Itt t f m  of ero«8*p9Wtaat«i foraf« erop» by br«®di«f, 
tli« Major ptal ta t® imtroase tii# imqsmmf «»«lrabl« fen# combina* 
%tm» eoMiltiomlag ti^ ortaat app0iio«te «baraet»rs, Froreqiaisito to prog­
ress toward' tMs goal is tho nm4 for bast© re«®areb witb rospset to tbo 
natsai^  of inbsritaae© of ia^oytant afro»oi»te obaraetoristles, Anothor 
roi^ iiiroiwnt is tit® ievoiopasnt of proc^^aros for offieient ovalMatioa of 
iipmitio variability md laflwBa«®« of •avtroaawat m variability, lator-
r®latlo»irilip8 Mwmg agroaonio ebaraetoristios also aorit iavestigatioa so 
that simltaito(Mts ssl®otioa ©an be JwilioioMsly praoti<»d for desirod 
featares. 
Th« proseat study is aa att®«|pt to proviie infornati^  to help clar­
ify sow of tfewse problems, for this parpose, topeross propiaies of a 
aasiber of Sg eloaes of bromgrass aad 3^ seleotioas fron eaob mrrn eval-
aatei for forage yi«M, leafiness« disease resistaaee* aad spring vigor 
la solid staads. (^Jeetives mm to detoraiae if eos&ining ability for 
tim various ebaraeteristios is iBberited, tbe eaeteat of segregatioa for 
eo i^aiag ability, aad tbe relative degree to ifeleb observed variatioa 
is inherited. It was also desired to relate previous #ralaatioas of par­
ental 3q aad S], naterial in a spaee-plaated test ai^  topeross progeaies 
for Mwdling vigor with mtvre plaat perforaaaee ia solid seediags. 
Other eoasideratioas wr® the effeets of inbreeding for one generatioa 
2 
and tiieir r*}.«tioBsbi.p to eoBsteiai«g abiiit^r* and tfc« tntlummmm of g«» 
attti9 aM •nvtrammiiital factors ®» «xt®nt of latweharaet®!* eorr«latlo»#. 
Keaults Dlbiish i«Br« obtai»«<i ar« freeiontoi and dl«eitss«d In ragard to 
teatli the at»» of tli« tttv#atifatl©m and possible afplieatlons t® broMe-
grass brtt«ding. 
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in tfe® inti3r*»4£&g in studies with labi^d lines of corn classed 
as liilgli aad low ecii^isisrs, Jotesoa and lays# C18) and @freeti (2) dsrlvsd 
a greater trm^my of eoatolnli^ lim9 from erommo of hifh x lilgli 
tfcaB thaa fro® erossea of either high it low or low x low oorabiners Indl-
oatlBf that o^taliig ability ms lahorlted, ipragae CtS) has presented 
an eseteaslve mmmrf of llteratttre dealing with these and other studies 
of oosd^iRlac ability aad its inherltanee in oorix. 
Mfferentees la eoB^lniai^ ability ammg seleotions have been noted 
in Many forages, i^wles (17) obtained highly sipilfleant differeniHis 
for forai^ yield and ^gree of ereeping anoag @4 strains of bronegrass 
«uider spaee-planted eoadltioas* ffeese dlfferoaoes were evident awong 
sl^le eross, polyorosst and opea*polllnation proi^nies* Hairte and 
Wilsie (f) obtained narked differenoes astong yields of opea^pollination 
progenies of %, and bromsgrass plants during three years of 
study, li^nald, tmmd slfttifioant differenoes in nean per-
foraaaee for yield, height, vigor of groiith, mA spread aaong open-
pollination progenies of 40 seleetions la the saM speeies. In tests 
of ope»»polliaatlott progenies of seleeted B0 plants, Kaowles (18) ob-
taiiMd slgnifloant differenoes for forage yield ai^ seed yield in several 
of tlw groups studied in both spaeed and solid seeded stands. 
in breeding studies with Agroayrcm iater»ediu«. Helnrlehs (S) ob­
tained highly signifieaat differenees samm olonal lines for all ehar* 
aoters studied. Forap» yield, seed yield, and winter killing were herit-
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tii«f etatctft 
S® MiteH lnt«refeaapi, pr»8B®»fely th» r«8«lt of natural 
dwereasws the nuaber of potential iii^api grenape and 
thus restriets rmem^inmtt&n potsiMlltiee. • . • the aaeiotie 
Irregularities preeeat in elosws of sMotb broaagraea iatroduee 
furtiier lisitatioas ia ebtainiag desirable geiae eoi^inatiotts in 
iabred er «r©«« bretf tregeaiea. 
Ma«Ac and Wilsie C?> obtained ao sigaifieaBt differetteee in e^iniag abil­
ity .betwMia seleeted Sj ©r Sg el®ae« and their Sq pareats in broraegrasa. 
Kaowles CIS} found no signifieant dlffereaees ia open-pollinatioa prog-
mf p»vt0mmm ef 3# iidsred aeleetioae, nor mere the inbred segregates 
bilker i» eombittiag abilitjr than seleeted 8q plants fres eomMreial varie* 
ties. U&mvmw, Raeber iM} obtained sigaifleint differeMes within wnren 
of 18 '0| families in teperess prnrtowmmm indieating segregation for emm 
bining ability for seedling vigor. 
Xn other forage er«^s« Hansoni Kyers,. and barber CS) presented data 
K^ieh substantiated the faet of sigaifieant «egregatiofi aneng inbred lines 
of orehardgrass. Inbred lines were isolated isinieh mm better in eo»bin*» 
ing ability than the original seleetion, Vbef proposed the mm of in* 
bred linea as one alternative tn an orehardgrass ii^rovesent prop>an. 
Mrnvmr (f> found signifieant diffex^nees wmtug tepeross pro^i^nies with­
in two of eight swsetelower faailies studied. Be eonelud^d that the writ 
of inbreeding depended i^ ob the supsriority of the Sj^ prsi^nies in eoin-
parison with the original p^ulation. 
%e extent to which eoa^ining ability is a heritable eharaeteristie 
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I» orelmrilfrans, Kalton and tmftol C14) ••ti«at®d IwaritaMllty of 
^mr»l mmbimlng mMUty fey tbo vstrimm ratio Witkod. Spring vigor 
dis®a«« »0or® md gmon forag® yield mm estiwatsd as 15, 38, 
and 21 p®re®at, r®»peetiwiy. ?ali»es of S3 poreent for toiooa dat® a»d 
4t peneont for paniel® production mm also otetaiiwd. In erested *to®at-
graag, inowles (lf> €«>tain®d li®ritabiliti«» raaging fr^ 11 to 20 per-
e«nt for yield a»d frow SI to S6 pormnt for reaotion to aphids. 
I»ar®at-»r®g®:By aad l»rof®ny T®«t R®iati«H«9]iips 
Iteaerotts otlier iiiveatifatioiis of parent-profeay and progeny test 
relationsbips have been atad® ia forag® «rop». Ha«^ and *ilsi® (7) and 
Inowl®# Clf) have givea ®xte»®iv@ review# of literature baling with 
parent«*pro|^iiy relatioiisitips in browpraas* The degree of relationship 
has varied fro« test to test duw to plaBtiag Mthod aad seasonal inter* 
a©tio»s. Mairphy <IS) studied correlatioa in perfor«a»®e. a»oaf different 
types of progenies wnder different «tethods of planting for several »pe-
Gies of grasses in the' saiae test. All average 6or»ilati<m values were 
foimd to he highly signlfleant. Ee eo»©l«ded that any of the several 
planting nethods eo»M be »sed satlsfaotorlly for seleetlon purposes. 
EaltoH, £1 CIS) obtai^d variable imd low oorrelatlons for forage 
yield bet^en parents and oateross progenies in orchardgrass. Corre­
lations ware also variable anong different typos of progenies from the 
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i>rof®nle«. mmwlern (17) eooela(i*li that plants 
mtfmmA «rm&Ur paasibllittes as bir«® i^ag aiatei-ial ttoaa imrm4 plant* 
®f fnirway er®«t«i nlMiatpraa*. 
«il3r «# inve8tigatl®n sm® not^NI ia forages 4«alia« with Inbrwding 
i®pf«8«i®» and tta r®latiaaship to e<Mitolalag atbllity. Ty^^al, «j| 4J,. 
(3<l) ©btaiaeil a aegativ® btait saall eorr^ latlan to#tw«a yieMs of In-
h^emAm aa4 th«ir hyforld* tn alfalfa, 
Sntereharaetwp Mlati(»»shifa 
Rslatlomiihlpfl batwten tm%m ylmM a»i faetors aff«Gtifig forapi 
fitalltr ha»« report®#. I® hr««iira»«» T«i«a« <28) ektAimA a 
sAfttlfleant posltl*# e©rr»lati0tt te«tw»#» yl»l« aad l«af apst r»8i«ta»c«. 
rnfmmll (3) r#p0rt«d sigoifleant ndrr^latioas of 0.3? a»4 •0.4S b®« 
t«w«» hay vigor and l«af Aimmm for i@l ph«notypieally di«8irabl« and 
48 phonotypieally ttaiwsirahle ««l«eti0n«, «isp«etlv0ly, in a r«plieat»d, 
apaea-planted t&pmma- auraKery of Drowgrasa. B» also reported eorre^ 
lations ef 0.sa and @.@4 bmtmmn hay vigor and leaflaess for the saae 
tw groups of material. E^afiness and leaf disease were negatively 
eorrelated. The awthor stin^eted that the correlation ®ay vary «on-
siderahly dep®adi»f upon the popnlation level for the eharaeterietic# 
wader study. 
Salton, S«it, aad Leffel (If) reported that sprii® vigor and 
12 
IwflMiss ®f % |»rof«nt«s mm ®troagly ass®eiat«ii with first euttiag 
forai® yteltfs of oyehartgraas ta ISS§, Kalton, ®t i^L. CIS) rep&rt»A' 
»«®r® aad tm»m «of"r®latloa» r»ngiitg frm 1«« posltiv# 
t© aigntfteawfly in vwlmm tyf«s mi pr&gmleis i« 0rehar4fras«. 
Sfn-lBf vigor mmm mA f^raf® yt»ld mr« p9»tttv#ly e®rr«lat«d:. Must of 
tlt«se 8t«s<ii«s df ebarft«tt«r r»lfttionsiilfs bo«n n«il« unilsr spaeitd 
piatttttdi eemAitians. No inforaation &m tbe mttmt #f planting 
MtiiOi* i&t#reliaraet«r e3q»res»l3n8 appears avallablft* 
13 
»TEaiAi.s mo wmm&n 
Tte pareatal plant material studiei In tbis iavesttgation originated 
a« single plant seleetloBS Iron a spaee planted aursery »f apprexiaately 
4S@0 individuals* Tlile m»mvy «%s established in 1044 twom seed and 
eonsisted @t approxlaately 1500 plants eaelb of tlw varieties, Pieelier, 
Liaoolai and iiekeiibat^. In tte Mmer &f 1043 a total of 3SS plants «ere 
seleeted for further evaliiation and open-pelllaated and selfed seed were 
eelleeted fr^ eaeh selection. The outerossed seed froa the 2S2 plants 
topittaer «^tb four eHiecik varieties was seeded in the fall ef lt4® in an 
©peo'-pollinatloa progeny test, the planting m» aade in a 13 :k 16 8iiqe>le 
lattices design with tm replieations. Plots eonsisted of si^le IS foot 
drilled rows spaced three feet apart. This test will toe referred to sub-
se^ently as the O.P. progeny row test. 
forage yields were tal^en in the d,P, progpny row test for three 
years. €Nenther (4) reported results for li4f and lt4@. m the basis 
of yields in ld4®, 40 elones were seleoted for oontiauing the study by 
saaqpling the rankle from 21 to 41 pownds and ehoosiuf t«9 representatives 
frMi eaeh pound ineremnt. in If49 a new nursery m@ established eon* 
sisting of the elonal, open-pollination» and Sj progenies of the 40 fa»i-
lies. The planting plan was a split plot <Jte»sign with faadlies as idtole 
plots. Eaeh irihole plot in turn was represented by two Bq plant 
propagulest 13 seedlings, and 13 open«-polllnation progeny seedlings. 
14 
meli liiolo plot «atry ms replteat®<l tfetr«« ttms, mmmrnM <20) re­
ported individtial plant data trim this test for green iBsight of forage, 
fall' asd aprtac vigor, leafiness, panicle score, height, and spread. 
In 1»S0 a epaee-flanted topoross aarsery ©o»«l»ttii« of 2® of the 
49 fa*iHe® studied by MIonald <20> mm eatabllehed by vegetative 
proi^afatioa. Eaeh fa*ily in the topeross iwrsery ms represented toy 
the 9q el®M»e and ^ seleetione fwoi eaeh. The f| plants iwre s«-
leeted in tiMi fall of lt40 fr«® the previows nurtery with vigor of growth 
in the year of esta^llsteint as the only eriteria of aeleetion. Also 
Ineluded in the tofterose nursery «»r« 40 additional Sq el«es i^ioh 
showed proaiee In previous teste. The toperose nttr»ery ma grown In 
three replications with each re|>lloatl©i| eonslstlag of spaced single 
plant plots of eaeh entry. Alternate rows mrm seeded to the variety, 
.fittcher, «hieh served as the eonRon pollinator. Since the preponderance 
of pollen available for pollinatiwa cawi froa Fischer, it was assuaed 
that the greater portion of seed harvested from individual plants was top-
cross seed. Iqittal portions of seed harvested frc« the three replications 
of each §0 and selection were bulked and served as the seed supply for 
planting the test presented and discussed herein, 
fron the 20 families represented in the topcross nuT'Sery, topcross 
prc^nies of 18 Sq clones and I© ij_ selections froa eaeh were chosen to 
•be Included, tte entries within eaeh fasily were chosen to represent 
the entire rang® of forage yields on an individual plant basis as 
br iie00aaJl<i <20). Tw £a*ili®8 mrm ditcard®# fe«©aa»« of In-
8«fflet«at toper«»s mmA mppllma* 1« aidltloBj, 13 otfe^r selected 9q 
tope^ma eatrlea aad atne aaaed varlettea were tnclMded to aiake a total 
®f i2Q eiitrles la the teat. fhl» teat irtll be referred t© hereafter as 
the toperes® pregeny test. 
•nie tsperase pr®geay test m» arranged i» a aplit-pl®t design of 
five replleatlose with faMilies aa lAale plete and the respective Sq and. 
Sj topeross pregenie® as »abpl®ts. Two additional i^ole plots ©ontained 
the 13 extra Sg toperoa® pr<^enl«» and th# alM naaed varieties, Repli-
oatiea sijse was So x 110 feet nAth the e*©eptloa ef the fifth replicatien 
•whleh «as S8 x l®0' feet. Whale pl0t •ts» .averaged 27 1/2 x 10 feet. In­
dividual subplot® iwire S x S feet «^th the ©enter 3 * S feet harvested 
fer yield, laeh subplot was dteliwited by a sisfl® drilled row of alfalfa 
on all sides of the plot <fipir« IK 
The toper®®® pr«^ny teat m® seeded in broadoast plots in the spring 
of ltS3 *ith oat# a® a eo^aaion erop. A® a r»«ult of an anuswally heavy 
erop of volanteer sweet elover in liS3, the teat ms kept elipped and no 
data reeorded. Fertilizer ms applied in J»»e.» If S3, after elipping at 
the rate of approxinately SO pawnds of nitrogen per aere. in aireh, 19S4 
the test was fertilised at the rate of approximtoly 80 pounds of ele-
wmtal nitrofi^n per aere. Yield data recorded in l»S4 were based on a 
single ottttinf made in ^a»e of that year. Xas«ffloient noistare nade a 
seeond harvest ii^ossible. In ifareh, ItSS, nitrofen wa® again applied 
Ftfura 1. A p&rtim &i th« pmg»ny t«it sbowing individual 
plots surr&mMt by % •tafl# drilled mw of alfalfa 
17 
li 
at tte# *at« of a|>pr©xi»at«ly S9 poands pmr mf. Following the first 
cutting in IfSS altrdgea ms applied at th# rat® of 80 pmi»d« i>ey 
aer»' aatf a mmM karvest ms «a4e in AMfUwt. 
All plot® mm &arv«»t»<l and data r»e0r#«« for agroasaai® C5hara«t«rs 
In ti^« f0llo«|ii^ mammrt 
fmma- 3fl»li - tli«Ni «ttttlng« mrm takwa# ia 1®S4 beginniBg 
mm 22 aaiA twa in 1.9SS l^efiiminf i asHt ^tignst 3. fiel^a mvm 
(ristaitt*^ by first r«»#viag m IS iart gtrip fr«i eaefe end ®f th« 
plot and th»» takiim a S foot ettt fro« th« *»iBai»d«r, ®r#»a woiglits 
««^r» r««ord«d to tlt« mAvmmt @.i powds te*»d on a li «e|ttar« foot 
area. 
Bmtm vigor • a e«^®8ite eeore ba^aed m .Iwiight, loafiness* ai^ 
mpmaA taken m. my 14, lfS4, a»d raiding fr«B oae (little vege­
tative prodtteti<»> to five (wost vegetative prad»«tton>. 
I^afiiMiw •" pereentai® of total ewlaag© «fcieii leaves. Ten 
imlms witll tbe infloreeoeai^ attaehed were seleeted at random from 
the forage harvested fro® eacfet plot. Tim leave* iwre etripfwd 
frM the oMlKs at the ligule, leaves and eulns dried and wifbed 
separately, aad leafinese oaliMlated a« a pereentafe of the total 
weigiit. 
I»eaf d|8«a8e - seored as an eatiffiwited pereeat of leaf area tilled 
fey disease orgaaleme aad reeorded at the tiwe of liarvest in ltS4. 
It 
ieores raai^dt tern ©a® (0**10 p»r^at of leaf ar«a <iead) to ten 
CM*iOO fmwmnt &t le&i um* 
of vairia®«« of all iata, »»» e®Hi>tttedi aeeoriing to staml-
&r4 mtUM0, MerittMUtf mm ©btalnei by using th» pr&g»ny* 
parent regresBioa oetbod at I'hts wethoi mmur»» the relative 
iegree to irtiieh « flvea eteraaterlatle 1» traBsailtte^ froa pmmat t® 
froK^ny and i» defined as herltablllty tm the **mri?&w mnm**. It pro­
vides ft wiasttre ®f additive gwaetie variaB<» and i« of mSor inpertanee 
la aefrefatlaf |(@pttlatt«ms. f& a jwaawre «f dliaraeter relation-
8ltii>8, enviroaneatal and ^m»tie eo^relations were ealettlated mim the 
eoapoaents of variaaee aethod. Theee correlations mm obtained by 
dlvldii^ the appropriate mmrimme by the geeawitrie saean of the eerre-
epoadiJ^ varlaaees, as owtltBed by Hoover C®)« Ferfonaaaee in the 
prese&t study alse me Mtlated to previous results frcvK other tests by 
tt»e of eorrelatioas to provide laforaatioa m the aatwe ®f plamtitif 
method, seaaoaal, aad propnay test iateraetlons. 
complex of leaf spotting diseases was present but the major 
damage appeared to be due to Pyrenophora broml (Died.) Drechsler. 
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Mm sm mmmm ©f %h» iah«yttane« ®f' e®*tal^ ability for eaeh 
eiiawietsr 0ttt€i«4| pl©t. dat» trm tttperosa siraf#Bi»8 of 18 
Sq eXoaes md 1® Sj_ a#l««ti0a« ft®® ®a®li mm mub$m&tm4 to utandard 
apHt-plot mmlfmm ®f -^artattisi. ftrnm *iiaiys»» ©f variaii«» ©f tmum 
yi®li3 ar# .glv»« individaally feir «a^ eattlaf ia year, f®r total 
yieli in IfSS, a»i for twyear t©tal« ®« a» i»#ivld«al y«ar basis* 
Aaalyi»»s ®f spriag irifor •©ores, l®af *ii<i leafln#®# psp-
^atag« wer® ®tet»in®il omiy f©i» r«wHt» ia ltS4. far si^lifi'<mtioa ©f 
pi«iMtit%ti<»»» % topersissei eiim«9 md their 3| t&pcm»sm4 prof«mi«s 
will b® r®f»rr«rt t© a« % eldJiws «ttd ij^ prop»»,4»a h®r®aft®r, 
As fr«s«at«d i« Table* I a»d 2, attalya®® of mwimm ®f f^rag® yi«Ms 
for iaiividttal ewtttiif»t 1®5S tdtal, »M ti»-y»ar Bwa»» stew ho aiguifi-
etaat dlff®r®»e«« a»«a« faaillea. » tfc» «tli«r haaij i» @wry ©as® highly 
sigaifleamt dlff®r«a®8« mve di»»«trat»i amcmg Sj pr©g«ttt®« withia fa»i-
li»« iA®ii testei 0Vmr all faaili®#* fh®#® resttlts sttgfe«t p^ssifely that 
th® rang® ®f tp«a»p®llittatlo!B pr«f«ay yields ®f th# par®»tal eloa®.#^, 
as r®p0rt«<I hy i3Ni®iith®r <4), 1^3 mst a geoi iwl®^ 0f th® ctoffifoiniag 
ability 0f the lln®s mr that th« tecshalqn# tts«i la th® tepcrds® pr0f®»y 
t«st m.m wseh that iiff®r@iie®» em,M «ot b® i®t®et®A, ®«th •uplaaatidB® 
»ay hav® e0atrlb»t®d, mlnm fa*ily »8aii yi@lil» ranp»4 @Bly tw&m 3.07 t® 
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Tafel® 2, 9f vnrimm of tw&mymm trnrnm ®f t«Fer@s8 
.pirogstti®* of 19 % elmms ®i bvmm^ms aM 10 8i 8ttgr«g&t*s 
ffOBi eaeb t« 19S4 and ItSS C»lafl® f»-v fesi«l»> 
iimree of varlatiost B.r. Mi»n sipftr* 
T#*al litf 
Isplleattwan 4 Si.oo** 
faiBill«» If 4.3? 
Mmtm (a> fS 4.©3 
Sq v«. S| 1 i.4l» 
»! ndLtfeitt fa«ill«s l@2 0.3i** 
% vs, % * fnmlltm If 0.3® 
Irrsr <b) fit 0.24 
v», Sj^ * FitplleatteBS 4 0,3f 
ii proi^ttlsa fanllios k @4i 0.24 
f^plieatidus 
SQ VS. S|^  X faiKH4«s X ®S 0.30 
replleatidfia 
f«ar» I ®0.58 
Imm X r«fl.i©mtl«m8 4 7, $8 
tm»m X faa4lt«» If l,3f 
Years x tmiXims x reflieatioM ®S 0.93 
S»iMtiaa«r to® 0.14 
• SlgBlfleant at th« S% Ji®v»l 
Sifiiifiea»t at tliai 1% level 
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family la th« test. »iff«r«a(»8 la f@ra«« yi«ld» slipBiflisaiiit *t 
th® &m pmrmnt mm d«»0n»trat#<i mims «a8«»4 v»rl®tl®«. Soathera 
strain:* gavo t&o blflMst ytelis. Diff®ren<wa ii«r« also dii»o»strat«d' 
#Btrl«8 lifceit^ed aa fm sipwlm «'igor, leaf dl««a«», a»(i 
|>«re«atag®. Kortliera strains gaw tii« ld«est si»ri»t vigor 
»eor®8, li«loir avermg# ammm for dlB«aa» if«iiieti®»| aad tk# lowsst l«afl» 
mm par«»ataf®s* 
S«gregati0n for eoiteiniag ability 
T0p«rosa«» &f 10 Sj wslwetlsMis withla «aeli of th« IS faaili<ts wer# 
»tu«i«d to i»t«r«iii» if •«gr«gati©a f®r e«w»feiatat irtillity ®e<mrs la. 
ferQwagrasB, ¥l«ld data for i»rogi»nl«» mf tbm Sj •«ir«gat®» fr<« «ach faw" 
ily mt& iAalyMd for laitvi#ial enttliigs, for total yittld la ItSS, and 
for ti®-yoar mm yielda. f valaos trmi tk»m iadlvldual aftaly®#® of tbo 
IS oltmal fa»ilio8 aro glvon ia Tablo 4. Six of tte li fawilios siio«wi 
sifaifleant €lff«r«ae®« for forag# ylold a»»i% Sj_ profonto* li^tliin fa»» 
ilios in I9f4, Tliroo war# sifnifteaittt at th®. fiw p«re«Bt l«v«l and 
thro# at tho on# r^oont lovel, fmr othor faalllos gav« f walnoa ap-
proaeHlag th® fiv® p®r®«at l«v«l of sigaifl«wn». 
Oata frm first outtin^ tmrmgm ylolda in ItfS «Mo* slpiiflcant dif» 
f®r®»«98 la flv® of tlk# IS fa»lll«e 8t«dl®d, mr«® of tfce famili«8 
reaeliai tli# mm p®r«#nt l«v®l of sipiifioancw. .So'oond ettttinf forag® 
yi®lds la ItSS follomd tiie saw fOMral pattora as first outtlsg yi®ld« 
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4. f valw»» tv&m mmlymB ©f variaii®#' for&ge fields ®f top-
evmam pratpml^s of S|^ 8«fr«ga%«s fwm& 1$ iadlvidaal eional 
fftKillas 
Cl'Onal 
im4 . 
# 
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eiittine 
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Total 
Tira-y»ar 
sman 
mi 0.7S l.fl O.fS 1.4@ 
m§ i.if l.«§ ®.n ©.fS 0.Sf 
m% 2. fa* 0.«l ©.31 ®.S0 l.«» 
4m l.SS 8.29» %,m** 2»sn 
490 2.#f $»sm* 4.97** 
4m @,m 2,»m* ®.8« I.S3 1.3S 
478 i,m 2,$m 1.81 a.08 1.3i 
4S2 ©•ss I.It i.f« 1.31 
$&$ 1,®S I.SI a.4i« i.m I.IS 
SOS ®.3e s.ot #.«f l.f4 
S10 1,4& S.ft** 3.2t»» 2,a8«- 1.89 
52® ©.at 0.@3 0.39 3,43»» 
S2f l.M ®.«8 0.53 0.4® 9.73 
^ §20 0.t8 i.ia 0,sa 1.7» 
530 2.1#» I.23 l.®4 o.#a 1.47 
S3S S.0@ 2.00 2.18» 1.42 1.06 
i8f 3*02 l.Sf 1.10 1.01 0.S4 
»?0 i.af 0.8® 2.SS» 0.43 O.OS 
•Stgatfi«aat at tfc® m l«v«l 
••gigaifleaat at %h« » l»v«l 
g i I  s  
I . 
I  I  
*4 !»• 
I ^ 
Z t 
I  
s  
I I  s  
I  S  
»» tj %« 
-»4 #* 
I  ^  W' «( 
•4 
I  I   t 
« ? 
I  
9^ 
I  
S 
I  I  
n 
p% 
1 
i  
i « 
I 
.«4 
s  
I 
I 
»» 
#» 
I  
^ 9 
®  I  
i  '  
4» I  
s 
m 
I  
J  §  i4 
I  
I 
I 
s p> 
§ 
i 
i  t  
1 1  ^  
I  I  ^  
•  ;  I  
t s 
I  
© 
I 
• 
I I 
w* 
I  : 
i  3  g  f  
J  
•*4 
g 
I  
© 
m *» m I I I  
i« 
%4 
© 
t  
s 
>» 
«» 
M 1  
I  ^  I t 
9 
£ g  
I 
•e 
»«4 
1 
i  1  
^  a  
I  I  
1  i  
K 1^ <1* 
I  
6 
I  
f  
® i 
«  I  
I  
« ». 
I  I  t  2  
I  >  i  % 
I  1  
• s  
I  
I  
H  I  ^  
«  t  
I  
i  f4 0 
1  
« 
t 
I  
I  
>k 
*> iri 
r4 
" S  
I  
5  
i4 
>» 
I  I 
I  
f 
f  «  f  
i 
• •*# 
i 1 
1  °  
a  E  
" .  I  
S  
:  3  1  
I  I  
I  I  1  
I  ?  s 
m jg 
(t 
I  •  s  I  
<f >" 
I  
i 
s  
+» 4» d 
i 
I  B  
s  '  ® 4» 
i 
•e p 
% n 
i I 
a 
-H < I  I  
S  ^  I  
s  i  
I  ^
^  1  
I  I  
.f« 
'  i  
» 
»>« 
&, 9 
i ^  
5  t  I  I  
s 
I  
m 
m 
m g  
I  
I  i< 
s .  
i  
I  
« ° 
m 
s  
© 
s  (S 
s 
*4 
"0 
«t 
I I I  
»  g  ^  
I  I S  «  
t 
I  I  
«  
I %l 
I  «  
# 
%4 0 
1 1 
1 1  I  5  9 « 
I  
:  I  
I  
i  I  
^  I  5  
t  •  ^  # ^ «M 
3  I  I  
!  
»«• g 89 
m 
m ® rH 
% 
-*» 
I  
5  
I *t I  
a 
•» 
m 
fatel® S. f trm a«a.lys»8 mt varia»©» ®f 8pri»f i^igor seor#, 
l«a.f B90»0 attd imttmmtt of 
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faaiil^s in Iff# 
Spx>iaf Utmi 
Clonal iiottaaW' iMutinrnwrn 
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fablft ®» far«iit*'fraf»ay eorr^lations amA r®fr»«8t®n &t Sj family 
Mstitts on Sa par«»ts l^asei m 'tapewmm pr&sts^f pmrtwmmm 
t» lfS4 m4 ISiS 
eiiaraet«r '•b** 
f®ra®» ylftid 
l»S4 0,W» 0.40 
ItiS 0.4T 
tw9-f«a^ mm ©.«§*• 0.48 
apriag vigor »««r» 0.4S 0.48 
I*at dl«®as0 mmam 0.43 O.I@ 
Mafln«a# <$> #.31 0*lt 
*• ilg»lfl«a»t at tkm 1% Uvl far 10 0.f. 
aad ii^rlng vigor wmtm imttmnm4 td somi 4«frw» hf te«tal(|tt«a Involved 
la th# tts« of tbtt spllt»pl®t tf«8lipi. 
<;«Bl»lalag ^ility toiatlenthlps witib Fravlous Evaluations 
Xs a^itloa to provldiaf laforMttien i«&erltati@« of eoiri^l&lag 
ability, tteft present i»V88tlgatlM «as -ieslgBwA t& ««^are p»irfor«ane« 
In solid stands ittlt |ir8vl<ws «valttatl<itt8 of tJba parental »at«rial la 
apmm4 or rmr flaatlngs. iC^rralatlmf iBvoliriBK titostt emspmrtaonm ar« 
8«t»iarlzi^ la Tabi* 7. 1%«y yrovli* an Inslffett Into tiM problems fae* 
lag t&« f0rat« hrm^mt la «val«tati«i #f 8«l«Mst«d par«nt material» as 
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iMitwta iwidliaf |rl«l<ls and imt«r® plant yiel*!® in aa mttort 
t& pa®iilb411tl«B ®f » wmm rafl<a «»thM of evaluating par«Bt«l 
witerliil f&w e0srisiittl«f ability f« fora^ fl®W# 4 highly sigaifieant 
%•* valu« at 0,as ms e^tal»«a wh®a all #ati?i«« i» t|i» t#st were eon-
am0r»a iadi¥iduall|r. Qa a family wttaa basis, a »®»-«lpilfi^at eorr«-
latioa ®f 0«lt was obtained, a Highly slfalfi«a»t eorrelatloa 
«a« obtained i» th» first Instate#, th# valtt# af seedling yields la 
pre{ll@tiiig »atuife plant yields i^pears to be Mill* 
labreediag Iffeete 
lelative levels »f e^i^lning ability were studied in the and 
generations of plant wileetions imolvtded in this etmdy to detemine the 
effeets of iiafei»edia« fm &m gei»ratl®» m ubillty, l» the 
a»alye»s of variamee for the varl^ue ©haraeters etadied, a »ean 8(i»are 
«as ealmtlated @«^ariiig Sg el@«®s and progenies on a Man basis. 
SffeMs #f iabreediiig.ffiii cgwbittlng. ability 
la Tables 1 a»d 2, slpHfleaat differ®aa«» were shown between the 
•wean ®f all ig elaaes and th® aean &t all Sj progea!*® for forap^ yield* 
in eaeh ease the aean yield af ©Iwaea me •ignifieantly higher than 
that ef Sj pr#®i»l«». 1® aipaifieaat differ«»«e* ©®ald b® deaonstrated 
between awl perforaanee for foraf© yield for th® first <»itting in 
IfSS and far tatal irnr&m yield the »a»e year. 4 signlfleant interaction 
&f * pm^rttloiis in liS4 that all did aot 
8«0r«fat«s wbleti mra signitimntly' po&ror in eoMblxiing ability 
f®r foruj^  fimM tkm 'tit# »ath«r ©lonaa. lailvidiial family ®»aas of Sq 
elfmoi and S| pr0^mi»§ tmv forag® yi«l4 «.r« pr«®#at«4 In Tafel# S. 
fa«ill<t8 401, 4iO, SfSj a.fi4 S?® prMumA s«f«ifat«ii «teleh were »@«®what 
klgh«>r itt mam foraf© yi^l'i titan tto natter elone'S. l%» etltor 14 
faffiilios mrm l&mw In yiali giving a pfaM mm of % eloxuis and Sj^ 
progenies ®f 4# It and 3. if pmn4m p«r pl«*, rwspeetively. 
sifttifiCMt ii£f«r®ia«#s mr^ »k&m % eloma mA §g prag* 
•»l«s for sprlag vigor s®or®s, 4 »ifalflca»t lat«raetloa of farailias n 
generations C»®e Table 3) indicates that all fwili®® did mt ferf®r« 
the ««u»e for early aprlng grm^h, fhe ®raai mmmm fer mprim vigor 
8®@re8 »f eloaes aadl i| ,pr®fe«l«s war# a,#4 aa«l a.fi, rei^peetively. 
i«af disease amrmm ®f Sj prepay w&aas war® aifnifieantly better 
tit'aa Sq elonal Maaa» as sbotm im fable i. Hem again a sifaifleant 
Interaetian ®f fa»lli«« x g»»#ratl®a», a« prtsentei in Table 3, shoiWMl. 
that all faaillea M4 mt perf«r» the sa»B im leaf disease realataace, 
Fawilies ate, 4§l, 4S0> 50$, and S«t gave lower fllaease seores for the 
@0 eliM»is than for Mans of S|^ propmlea. Tte graad mans fer elenes 
and Sji i>r®^»i®e leer® 4, IS $.m 3,#3, res|»eetively, for leaf iiaeaae 
seore. 
Mo all^ifieant (ilfferen«i m.a indi^eateii betiswea % elaiMis and Sj 
Tablv S. Mmmn pmrt&rmAnem Sq and topeross proefloiitts fcKr forftg* 
yl«ld, •ptiBi Vigo? seorti l«af amt^ l^afiaoss 
p«r®entag« 
Clonal f®rmpi 
mm 
WfiTtng 
vigm 
mmwm 
ti»&i 
di'SeftiHi 
amw». 
Im&tlmas 
s. 
3fX 
m§ 
mi 
i.8f 
3.#@ 
3.81 
3,n 
s.ifi 
3.0 
3.0 
3.® 
3.f 
2.7 
f.l 
4.4 
3.5 
4.2 
S.S 
4.0 
4.2 
IS,to 
iS.4@ 
19.03 
19.17 
18.07 
18.70 
42@ 4.iS 4. IS 3.8 3.1 4.2 4.1 17.34 18.28 
W 4.13 4.10 a.i 3,3 i.S 3.8 18.94 18.03 
4SS 4.S7 4.04 3.4 3.1 4.2 4.2 1S.S2 17.70 
478 3.81 3.00 2.0 2.7 4,8 3,8 . 18,34 18.78 
48a 3. §3 3.80 2.8 3,7 S.® 4.2 18,10 17.87 
sot 3.07 3, §2 3.t 3.0 3,8 3.0 10.48 18.70 
w 4..3» 4.00 3.® 2.f 4,2 4,2 10.24 17.00 
SI® 4,01 4.2i 3.2 2.f 4.2 4,® 18.00 18.82 
S20 4.38 4,m 2.8 2.8 4.0 3,8 18.28 17.73 
S27 4.28 3.73 2.8 2.5 4.2 3,6 18.84 18.3i 
4*31 3.S0 2.0 2,8 4,® 3,7 18,04 18.0S 
830 4.31 4. Of 3.® 3.0 4,0 4,0 18.20 18.07 
S38 3,f2 4,10 2.8 3,2 4.8 4,1 18,82 18,43 
907 4.48 4.24 2.8 2,7 3.4 3,7 19,02 18,81 
570 4.18 4.m 3.2 3,2,. 4.2 3.8 18.74 
Mi%a 4,li 3,9m 2.84 2.i3 4,18 3.i3» 18,27 18,40 
• 0ri«ii rataa^ ®f gj e!igalfi@iiiitl|r fi»o« mmm ®f Sq at tlie S% l«v»l 
if 
p-r«fe«t«8 f®r pmrm&tmm* ©ranc! wians mm 18.27 aa4 18.4« 
permmtt r«»fNi©flv»ly, for % elmmm an# Sj prof®nJ»s. 
Inbr»gdl»g itoftyfraaleB aa yalafd to. e«rt>i.atttg abiltty 
»©e«aW C30)' ree^fdall yialis of iabi-ai. plaats antf ealewlatad 4B-
WmMm €mprmmt&a f@r tha f| pw®mnf ««le^lo»a ineltuSmA im this 
lmr«stifati9tt« Coinralati^na hmtmmm plant ylalda In {»a]*c«at of 
flant yt®14» a«« % topeross ytalds war® all »egattv«i as ahown !» 
faM« t, ra»f« aas froa -©.Oi to •<-@«44, with tha lattar valtai 
»l|pslfie»t at th« fiv# faiWBit lawl. igetralatlotta batiwaa yiald of 
Sj filaata i& |>#r#®at of #i»att-»p®lll»at4on progaay ylalds anil % t^-
er®s« ylelila aoaaakat va3Plafela «tth a ra»p( trm l®w foaitiva t® 
naterataly »«irattv», A ft^ rralatlett ©f -t.M ms obtained batwaen S|_ 
1» pmv&mit of op«»-p0lHiiati®a pr0f#»l©a %n4 tw®»y#ffiir aeaas of topeiraaa 
ylaMa.. Cswalatloaa batwaan S| plaat % t^troas yialda 
wra al80 varlabl® |«it the tmn4 m» 1» tha napitiva iiractla®. Mona, 
iioaaveff raai^atf a laval »f atatlatlaal sifaifleaaca.. 
lnt«ifaliara@tar lalatloaa^ips 
I«t®irr«latlo»»Mip of e&aractar® la a» li^rtant eoaaldaration In m 
warall aalaetlaa pr^fra* in tha laprdvawent ©f plant spomtm* JMsaoel-
Attmm axiiii»4ta4 in mlM aaetfinga are of parti«iilaF alaaa 
littl® f»for»a.tl« i» airailafele f®r «ieh ®@»diti®iis.. lawlraraMantal» 
38 
tatolm f. C&rrmlAttmm botwem yield H»*8ur«8W(ot» of iater««di»m 
depressi^^ and teferese pmt&vmmm mt if Sq eleaws in 
1»S€ and IfSS 
tear 
Selatiensiiift 1»S4 im§ 1334*39 
Mans 
in 'pereeat ®f % andi 
§0 teperesees »Q,m *•0 . 30 
S| in pereeat of 9,P, mAt 
§Q tdp®r@8se» 0.9® -0.20 
S| prefttnies attd.t 
Sq te^erossee 9.17 -o.ii 
* ili»lft«aat at S% level for' tf ».f. 
piMiwtyple, mA |^«etle eerrelatl^as aaeitf eluiraeters studied lU>rel» are 
preseated in Table 10. 
A positive geaeti© ©orrelatiim wts ebtaizuid betwaea forage yield and 
leafi»ea« yereentage, Hewaver, the envireaiBieiital eerrelatien ei^eeed a» 
effsettiag effeet fiviaf a pke»etyfie mrml&tian of abettt ssere. Alffloet 
m feaetie mvrmlmtlm wm evident between foraf® yield and leaf disease 
infeetioB. «ie ®nviro«BW»atal eorrelatlon indicates that eeaditioiis wliieb 
inereaae ferafe yield alse tend t© inereaae the ineidenee ®f leaf disease. 
Sifnifieaatly positive eaviremental aM phenotypie eerrelatiens were 
obtained between ferage yield and early spring frowtb. A moderately higb 
m 
falil® I#. ph®»0typiet aad gummtte eorr»la.ti0Bs xmmg 
• «hitir»»t#rtitles »ea«w«<i l#S4 
caiaraetwrs lianrirona*»t«l I»h«ia©t3fiite dmmtie 
edjfrelatei jSdrr«ltti@» eerrtlatiw eorrwlation 
F0rikf» irlttld m4$ 
imUmmm m -©.©l ©.28 
mrnf Mmmm. se#r« 0.13 O.Ol 
Sprint vljpBp iMior« ©.§§•• O.40»* 0.41 
I.@af&fMiss C%> wMi 
l«af it.»eas® •@,IS -O.lt** '-0..24 
if ring vigor mmrm^ -0.2S## &,m ©.30 
Mmt 4i.m».m m&rm %»i$ 
Sfrtiif 'Vigor amrm ©,!.€»• 0.2S*« 0,34 
• iifnlfl«*a-| at «te m Ivfml for MB ©.f. 
•• SlgBlfl«aat at tli® %% tmr H« O.r. 
m 
«®)pr«latt©n mliwsi ms ®btatwid tlie same ©fcmraetera, 
Ii«aft»««8 p®re®ataf» ani l«af Aimmm mr@ mgmttrmlf 
ladteatlag that m tfissas® iiiejp»aiHNI th® l»af*«t«» rati# ^ •©rftaswd, 
ge»«tl.e ^orjfttlatloa %etmmn i»aflne0« f«r®»et ami aptlng vaa 
positive fettt a a«fatiw •»vtir#aa»iitaJ. eon^latiem th# j»h»»®typt® 
eorralatiwa t® a Imw jmM ilswas# umrm an4 &pwlng vigor seor® 
mrm poaltivolsr »rr«lat«il, TMis aay hav« hmm th# result of »or« 
favoratoie moistui^ eondiitioas i&r ©f ifiiwias® ia th&m frof-
«Bi#» ^ teh mm mtivmlf gr&«img •arly in th« ®prlaf» 
from th® •ta»dp®liit ©f f«»«tie &4vmm thrattgh •«l«etl®ii.» th® 
g®a»ti« «w»rr®iati0ii tetmrnm l®af ii8®as® airfi lipriiig vigor a#|»®ar«^ t® 
b® th® anly assoeiatiim of a tf®l«t®ri®tt» aat«r® in a wBleetioii frdgran, 
Th® pni»tle e0rr®latio»» mtwrna. eth®** chara®t«rs wtr® •ith^r of «® 
eoiiii®^ii«ne« or la th® 4»sir«d diirwetioa. 
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i0rtim 9f individual fa«i}.i«s mrm obtAiiiM aMt»gr cmttiafs. Blnm 
lfS4 mi liSS wtw •««»dii^ly <iry yrnxfrn, mmiT&wmntml Intlvmma »ay 
hmm t® jwstytet th# #^i»®#si»ii of th® ptiwtie ®f 
iiiilvldaml tliws y»»i.ltiag 1®, imll#* dllf»fea«»a tbaa muM 
m&itmllf to« 
la tfe« «witein«d am-alysls of rmimm for tl»# two^yaar f0rage yl«itls, 
a mm 8^ar» tm y«ar« «as ealewlatei, flier# a^piar® to hm m valitf 
»rr0r terra for a t«»t sf slf»ifl©i»e® tm y»ars, C®ii-a«qit*«ntly, ©nly an 
«»tii®*t« can hm nai«. It app«ar that a «l®aifi«aat *fa« 
0fe>tala«d li®ti»e»ii y«ar» i» th* t»p#r®«» progeay t«Bt '•Ith yi«l#« ia 195S 
hmlmt tb©«® i» Iff4. Th« wmm ftmM» -mte 4.J4 aad 3,4t pamnds per plot 
for th® first aM yaar# r«spieti*«ly. m m iaiiiritfiial ®»try 
t»aai«» th« e0rr«latio» htitmmm yaar® i» th@ taper®#® profeny tast was 
highly aigttifioaat it » O.tf) %«t ««ily wdterat# i» pradietiv® valtta* As 
a rasult of tlia valaa ol^taiaad, varlabia yial^ rasult* would l>a 
e^p««t®d. Btatad by Iftirphy C2S>, a «0rr«latl®a of waity eaa»ot ti« 
ot»tainai as l«ag a» ai^arimatai arror i# fi«s#nt. No Information is 
a^alial>l« as to the fortio» of tto val»# fww O.Sf t« «aity itoieh «*« 
dtte to «xp®ri*Matal orror aad tlmt irtiieh was due to iat®raistio« of 
8ala«ti«»»» X yaara. 
Statiati#ally signifieant diff@renea« also «ere ot>tainei a»oBg 
progenies within a nwiibor of faailias for ^ring viff®r soor®, leaf di»-
•aaa somi, aad laafiBOSs paroantapi. Tliase resultii also indieata tbat 
4B 
t9r mmhlntm afeility ©eetirs i» l»3P««#g*a»». 
tooth«r asp»et ®f tfe© pr®«#«t stiiiy was to obtala ®stlaiat«8 M 
Iwrttabillty f©r ability. It m.m tbawght that tfe« split-plot 
a*"ra»f»»i«t wwli pr®irW® a ?®a«»aabiy ptmeim test «f tb« that 
Sg and m&m Sj: •valaatioas af ««^ialBg ability be sinllar for 
»»efe fa»41y« 'M»aa »mar«s t&r #a«tli«s 1» tli® pl®t a»alys48 n^wia 
iiidi@at« tbat leaf dls«as* atti vlgm m&ms msAiMtmd a higknr 
^®rltat»lljty la tlui •%3roa€ 8®w»»" tha» l®af4»»sffl- aai forat# yi«ld:. teal* 
yfl«« of faMili«i tadleatM tbat sprint vigor aai leafimss 
•war® »or« k«ritabl®. ffet® lttt«raction« #f famili®® * f»ia»rati©tts show®*! 
l«aflffl®«8 p«re®atag« aai forag® flmM mm m&m 4»fl«®tte«d by tli® f®n»tl« 
baekgro»nd« leritability •»t4»at»« itt tli® %arr©w 8®»g»«*, toasei. on r®-
grasslwtt of Ij_ »8a»s on «pri»g s-ifor aai forag® yl®ld to b® 
i»r® Ii®r4tafel® thaa l®af d4»®as» or l®afiii»s» p®r©«tttaf«.. fh®®® appar®nt 
4lBer®p®»ol«8 may b«- oxplai#®^ o» tb# basis of «iff®r®mtlal «aviroaMB»ntal 
e®rr«latloa« Mmm «atr4®» witbia wboi® fiot# a« eoapaiwid to that anoag 
ateol® flot# within a r®fl4«atlott. corr®latl®»» b®t«e«» ^  toporoa®®*! 
el.mi®® anil i| tofoross®# progoisl®® my hav« b®®a 4afl«®A«®d in the saow 
ffiaaaor. However, n& eoaflraiag iata are available aa this etibjeet. 
S®v«ral posalble »o«ree» of bias «ay hav® b®®« 4«tr0d»ee4 4Bt0 th® 
40tmrmimtim of l®aflH««s perceiitaf® «4»e® only eslss which p08s«s»®^ 
as lafl@r®se®aee mm ehos»». Th«r® aay haw b®e® a difference 4» l®af 
Ijeroeatages of headed aad iioa«>h®a(l®<i eulaa* There my also hav® b«®n a 
44 
la th® armtl© 0f t© iicm»li#a<l».d eul«s assong topero»s«# 
s»l«etloas ®»t®red in the t««t. fariatiaa ia Maturity aa# fertility 
eottli h&v« «ff»ete«i leaf p«re«atai® tferoagh ita iaflameo oa total eala 
Kwifht, mrrn int&rmtim ah^li to® abtfcinM o« tfe««« points ia ttat 
f0ll0wi»g y#ar« «iMW mm@4 Mttiair Is stti^ie^ f&r this grottf ®f solAetioas* 
A8t®®iati«as is f«rfor»aae« ^ ti»ia«a tlie pr®s«tBt and previous studies 
wre 41mi>p0iatiag fr®» a tereeding staadpdiat. the ©wrelatioas betweea 
prei^aies ia apmm»plmtm& testa mA top&emami progenies ia tiw selii 
eeeded teat geaerally were l#w aM variable. "Wie eorrelati«m valaea 
e@tsl4 iaiieate that teats ef spa«wA % plants aai their epea-pellinatiea 
I»r0«eales, either af»ace«i mt ia ealtivate# rows, are aot relial^le iadi« 
eaters @f e^rtsiaia® atsility fer the ehara«teristi©» ®tadie^l> Cease-
<queatlyi it e^hasisses the poiat that eoti^iaiaf ability shimlil he eval* 
aated aaier eeaiitieas as sl»ilar as poseible to the *»y i« «toich the 
erep i« a®r«Milly grewa. leeaase of the hea^y wluateer erep ©f eeeet 
elwer the first year after seediag &£ the t©pero«» test, ae yieli re-
salts mrm re«®r<ie4« there «ay have teeea a higher ©errelatiea hetimea 
the eeeiliag yields reported by laeber (24} aad first year teperess for­
age yields thaa betweea eiroiliag yields aad seeead aad third year yields, 
as reported in thie etady* 
Mo iaforaatioa ie available as t© why the Sj toperoee pregeaie# gave 
ferafe yields sii^ifieaatly le«e thaa 3^ teperoesed nether eloaee ia 
three «it ®f five aaalyaee. A possible ej^laaatiea *ay be the treseaee 
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» " wmlMsr of r#plieatioii8 
®l m att»fe«sr #f l®ir®lg of & likol® plat tr«at«»iit 
whieh am desires to coasider 
0g • mmm of levels of aaatiier ito®le plat treatweat 
mlitefe ®»# desire* t® ©«sider 
ij_ w w«:aa #f i®v®l» #f itodle plot t#®at»i»t irtileh 
m» desire® to cfoasider 
Xg • man ef levels of aaether wtiol® plat treatfflerat 
«Aleh one desires to ean®id®r 
•With the preper welgftttaf of differeaee® a®eeBsary for slfalfieanee 
at the five aad as® pereeat l«v«l mm ealesilated for eaeh eharaeter 
matured la the teat. .Reaulta of these ealewlatioa® are five» la the 
footttotes of %iN»dl* fabl® II• 
CoRsiderlut the praetieal fereedlH® aspeet® of this investifatlon, 
it seeM advieable that all hrMdlRf iRaterial h® evaluated for eomhiaing 
ability. Mth««gh seiprefatioa for Oi^ibliilaf ability m» iadleated., the 
poasiblllties of •i^ifieaatlf ®»haa©lnf eo«>l»iii« ability through ate-
lection folloilttf selfiiif of indivlittal eloaal fa«illes see® iNiiBote, A 
•or® desirable laethod of inereaaing eoabinin® ability »«ild eeeia to be 
a reolprooal rmmrrmnt seleetiao series, aiaoe epeelflo eowtelninf ability 
i® iadleated to^ be an important eoasideration in evalmtion of brcMie* 
grrae® aeleetlM®. With adeqpiat® evaluation aad rigid seleotioa on a 
large scale progrea® should b®eoM a reality. 
th0r» appears to be »o advantage in evalttatlng o^Mtolaiiig ability of 
elonal s»leotion® in spae®»plaated ii«rs®rie», Sather» evaltxation® showld 
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I, Tf>peros» proi»BS.«» «f iS SQ ^l&ms &t britwwfras# and 10 Sj_ 
Migregfttds mmh &lmm n^tb 13 % top«x*dss«s and »iti« aara»d 
vmrt«tl«8 mm gr®iwi t» s®ltd a««€tttgr® ia m tflit-plot design wttfe fiv» 
y^plleatioas. f«Biili#a iwi« ap tk» ^A^l® plots with % an4 $i m** 
leeti«wa« »• swl>pl0t» wttWa •asli »fe©l® plot. All •atrl#s mm rnmlmtrnA 
t&r foraf® ylvM, sprinf vig^Kr:, l«af 4i##.a«e imfe®tl©B, and l«afiB®«s 
pnweataf® la ItM attd for yi«ld ta IflSS. Bry ii»atli«r pro* 
hiMt«d a ««««Bd ettttla® ia I854j fc@w®v®r, tm ewttinga mer® waMe in 
ItSS* fdrafe yields i»»r» ma. a fr«®n wight basis fr©» a 15 
s^piar#*»f®®t ar®a. Sprii^ vigor ma •valw*t«d oa a I to S 
<%@®t) %asi9« %m&t diiNiase ms r«@#r4id on a iniwrioal tesi® with I 
C0-1<» l«af ar«a killed) to 10 l«af ar®a fclll®tK I^iaf per* 
e«tttaf® «*» ©alettlat#d as th® ®f th« total €ml*af® wMeh mm 
l®av««. Ml data mre mh$mt»4 to ataadard aplit^plot aaalys®® to ©b-
tai» iafor»atioa on th» i»h®rita»e# of mminim ability a»d eartcat of 
«®gr®gati«Mi for eostoiBiiif ability. l«tl«at#s »f hortti^ility of @oi»» 
bitting ability wre @ai(Sttlat«d by pri^®ay«>fiar«nt SNifr®8si^a» l««ilta 
of the tofieross prot#»y test mm eorr®lat«d with provioa® ovaluation® 
of th® par®at«l material in aH' ®ffort to obtaia iaforwatioa o» th® r®-
latioaahip® bet's®®!! spa«»»plaat®d and 8©lid»»e»^d p®rfor»aa«e. <5>th®r 
aapeets imvostigatod mr« th® cffeot of iiAirw^ding for oa® generation on 
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with * r-Mf# «f •*§,3« t&r leafineas te®t«»»» % t^rosaa# aad 0*F. prog-
«Ala8 spaced thriMi by %krm tmt to 0.^ for f®raff» yl«li b«t«s«a Sg top-
erosoes t»«l 0.P. pragenies t« irille# rows. la feneral., sor-
r«lmtl«as toetweea % topwes# |H»rf#r»a««e and prevloti* emluatiess for 
f®raf® field were peeitive ftttt «f very Imi predictive value, top-
er&mm» »»€ previ«ms evaluiatidas af tbe el&mX families stowed» in tiie 
R»in« negative ftssMiatione fer spriftf vii^r and leafiness seores. 
Alnest »» eorreiatim ms ^Maiaed Mtwmm portormmm &t tt^eressee 
i» eelid iteedii!«« iiad S|_ pra^nies graw# ia pluBtinge ®f tMree 
by three feet. 
5. AB«ly«e» of variaBue ©f for*f# yield* and leaf dise»»e eaores 
ebaeed tafjarasaes «f S@ ©lanes ta l» eiifiiifiaaBtly higltert aa tfee aver­
age, far tliei^ aharaaters tfca» Sj t-fs^arosa pr«^enle8. flie »ea» valtiee 
for and Sj mm 4.1# aad 3,if pwuids per plat aad 4.1i aad 3.fi, 
respeetively, far farafe yield aad leaf disease saare. Ha differenaee 
ia aam^iniAf ability a«mld toe stem feetweii faneratiana far spring vigar 
seare a»d leafine®# p«r0»iitage, 
6, iiibreedinf depressifm aad ©anteiniag ability far farage yield 
mm positively earrelated. there ma al®a a teadeaoy far the lawer 
yieldiag liaes ta give the better tafjerasees. The aorrelatlaii *as 
-Q.li batweea S|_ geleetiaae a«d t&eir t^i^eraseee far farage yield aa a 
t'»B»year -maa basis. 
Si 
7. All tatweliaraetwip •mrmlmts.me mw calimlat«d among 
«li*raet©r« wiaawreii tn tli® topcrs>s» t«st, Va1v»b mrm 
•tthw af a« «(#as«cti«ii}f»® or tn tli« Almetim t&v mttieimnt s#-
l«e%lon #m. P«sStiir» assMlatitma b9tmm. !«%£' Mmmm intmntim 
and «arly •fring growth mm ebtalnei. This appears to to iitetri««aital to 
8iwttltatt»®tts «@l®etl«a fvr them tm eharaet»risties, 
8, It «a» m$gmtm4. that a »©ipjp®eal r««arr«»t swlwetioa .8«ri»« 
b« set ap t® stmdy fwrthter th« tnli®fitaai» #f eoirtjlaliig ability a&d th» 
poastbtlitl#® of g@««ti« aivasse# throttfii, s»l«Qtl®n. It w%» f«a:tlt»r »«g-' 
gested that Bmm ®f th# additlottal % ®l®a«s t®8t«^ b® la®lwd»# In th® 
s®ri®s sin©® S'M® of ttes® elda*s ttomd eaidliiaiHg ability t&v tb® 
®baraet«rlstl®s sttt€l««. 
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Table 11. M»*» t@p©!r®»s porfariMiBe# ©f 18 % elon«« and 10 Sj »«fr®gat«8 
froffl ea«h flws 13 ^ t&pcr«8sma and t mnm4 vart«tl«a 
fop f®raf» yimMt sprl»g vig®r seere, l«af dlseaaKi seor«, an4 
l®afln«ss p«r^ataf« 
1M4 MM 19S4 
mm String Leaf 
torugo vigor disease L«afin«s8 
Cl»ni» '• «e0i?« . . amm <%} 
ffl 3.8f 3.0 4,4 18,m 
3§l-2 3.®S 2.i 3.8 18.22 
•3 s,i« 2.S 3.4 18.10 
-•6 i.S3 2,0 4,9 19. 
-1® S.71 2.® 4.0 1».@4*» 
-12 3.if 3.6 4,4 19.3S» 
-1« 4.0i 3.i 3.4 10.S0» 
•17 3.43 2,« 3.2 18. iO 
-18 3.«4 2.t 3.4 19.73** 
•1® 3.t4 3.4 4.3 10.7S»» 
«29 $,m S.® 4.3 IS.33 
39@ 3.f5 3.3 3.8 18.40 
30i*2 3. St 3.4 4.3 18.94 
-3 3.0® 2.8 4,8 18.70 
•4 3.70 2.8 4.2 10.08 
•8 3.41 2.0 3.@ 18.00 
•6 4.01 3.3 4.0 17.84 
-f $.m 2.S 3.0 20.00** 
-10 3,08 2.8 4.3 18.33 
-12 $.&§ a. 4 4.0 16.28 
-14 $,§§ 2.S 3.8 lt,74*» 
-IS 3.5@ 2.i 3.8 17.13 
401 3. SI 3.® 4.3 10.03 
401-1 3,m 3.2 4.8 17.93 
-2 3.8# 3.S 4.® 18.10 
-,s 8,S7 3.® 4.0 18.48 
.0 3.®® 3.3 4.2 19.53* 
-8 3.70 3.1 4,3 18.S4 
•9 4.10 3.3 4.2 30.14** 
—10 t.i4 3.® 4.9 18.08 
-13 3.0f 3.0 4.4 19.«)* 
-17 3.93 3.2 4.0 18. S0 
-18 3.17 3.3 4.@ 18.84 
m 
T»bl« 11» •C0«ntiMa®dJ 
1954 lt§4 1Q84 
Mean Spring M&i 
irifor disease Leafia«»i 
„ ,.iri®ldi,. a@9re' i!eor« (%> 
4» 4.SS 3.1 4.t 17.34 
4m»2 4.S4 3.4 4.4 18.80 
-3 4.33 a.t 4.2 18.70 
-S 4. IS I.S 3.® 17.82 
S.§2 i.0 3.® 17.72 
-f 4.31 3.4 3.S 1®.10* 
*12 3.»4 3.2 4.i 18.08 
-14 4.4f 3.4 4.0 1§.2S 
-15 4.«t 3.2 3.4 17. S6 
-16 4.32 3.® 3.S 17.08 
-a© 4.08 S.8 4.4 18.40 
4S& 4.13 2.§ 2,S» 18.04 
4S0-1 4.0S 3.« 3.® 18.10 
•2 4.02 3.8* 4.2 17.04 
•3 4.23 3.4 4.0 17.90 
•4 t.tl 2,» 2.4»* 1®.40* 
•€ 4.a@ 3.® 4.S 17.14 
•S 8.00 2.6 3.0 17.10 
-f 3.iS a.i 4.g 17.70 
•14 4.S0 3.® 3.S 18.30 
-If 4. It 3.f 4,0 li.SS# 
*19 4.fS 4.»»» 3.8 17.20 
4S3 4.S7 3.4 4.2 18.82 
45S-1 4. IS 3.4 4.0 17.12 
-3 S.tt 2.i 3.8 18.04 
»Si 4. IS 3.4 4.2 If.20* 
4.04 3.© 4.0 17.10 
•It 3.S? 3.0 4.0 17.82 
•11 4.07 3.0 4.2 17.34 
-12 4.®1 3.0 4.0 18.12 
•IS 4.28 3.2 4.4 10.12 
-If S.fS 3.0 4.0 18.08 
-IS 4.04 3.0 3.8 17.94 
m 
Tabl» 11. iCmtimvmd} 
ISS lgQ4 ia§4 
Mean iprii^ l.«>af 
fi»r»f« rlfor MmmBm Lm&ttmam 
Clam .ylwld . . mam . mmm . C%.>. 
478 3.il 2..« 4.» 18.34 
4fs-a s.io .a.i 3.2 w.nm* 
-S 3.1s 3.4 3.® 18»14 
-4 3.80 S.« 3.S 1».84»* 
«« t,7i t.4 4.0 17.S8 
-9 S.fl3 2.8 4.0 18.7# 
-12 3.S4 3.0 3.8 18.90 
•If 3.71 S.O 4.0 18.12 
^17 3.7a 3.» 4.0 lt.06 
-1® S.73 2.4 3.2 1§.70"» 
*m S.S« 4.0 lt,S2 
412 3.#3 a.S 5.0 IS.10 
483-2 f.»9 3.i 4.2 W.eS 
-3 4.24 f.t 4,4 10.02 
3,92 2.8 4.0 19.10* 
•@ 3,70 a.2 3.8 18.72 
-0 4,l« 3,0 4,4 17. M 
-12 3.73 1.2 4.1 17,72 
•19 3,77 a.0 4.a 2O,04»# 
-IS 3,73 3,0 4,8 17.44 
«1S 3,73 2.0 4.0 17. SO 
3.f« 2.i f.S 17,28 
S08 i.»7 3.0 3.i 10.48 
sss-f a, 8® a,i 4.0 17.04 
-3 4.03 3.0 3.2 18.32 
$,m • t.i 3,4 It. IS* 
3.73 3.2 3,0 17,78 
3.80 8,8 3,0 
t.7S, 3,0 3,8 I9.f0»« 
3,t8 3.0 3,0 17.80 
4,07 3.0 4,4 18,78 
4.^ 3,0 3,8 17.S0 
4,02 3.1 3.0 20.30** 
Tatel# 11. CContinw^) 
imiM, 
ciom 
lai-ag® 
jeSSM*. 
ig§i 
SfrlBf 
vigor 
Msm«u. 
Iff* 
immt 
. 8®»»« 
19S4 
»©S 
S0S-1 
-« 
-7 
-8 
-10 
-11 
-10 
-IS 
S10 
ii0-i 
-2 
-3 
-4 
-f 
-i 
-19 
-13 
-14 
-IS 
9M 
Si®-2 
-4 
-? 
-10 
—11 
-17 
-IS 
-It 
-211 
4,3t 
3.»S 
4.40 
4.12 
4.0® 
3. §5 
3.M 
3.S© 
4.12 
3.§7 
4.10 
4.81 
4.2S 
4.t@ 
4.41 
4.12 
4.13 
3.7a. 
4.44 
4.3i 
3. #3 
4. St 
4.38 
4.31 
4.13 
3.S7 
3.fS 
4.1S 
4.17 
4.lf 
4.09 
4. IS 
3.f2 
3.® 
3.1 
3.2 
a.s 
3.1 
i.4 
3.0 
2.« 
2.® 
3.1 
3.2 
3.2 
3.2 
2.# 
3,t 
3.4 
3.2 
2.® 
2.« 
3.§ 
2.8 
a.f 
a.s 
2.5 
3.® 
2.3 
a.4 
2.S 
3.0 
3,0 
t.2 
3.® 
a.i 
4.2 
4.4 
4,0 
4.2 
4.0 
4.4 
4.9 
4.2 
4,® 
3.5 
4.® 
4.a 
t.s 
3.« 
4.2 
4.2 
4.9 
3.S 
3.S 
4.4 
8.0 
4.9 
4.9 
3,9 
4.2 
3.9 
3.3 
3,8 
3.8 
4.3 
4.9 
4,9 
3.8 
19.24 
17.30 
10.94 
15.90 
19.70 
18.80 
19.78 
1S.S9 
17.22 
18.3t 
17.94 
IS. 6© 
19,90 
lf.i9» 
19.99 
17.98 
18.89 
17,39 
19,12* 
18.99 
18,99 
19.79 
18.28 
17.22 
19.83 
17.14 
17.74 
18.99 
it.ao# 
li.94 
17,92 
18.94 
17.89 
Table 11. CCoatlaw«d> 
Clo»» 
t9ra.g* 
yi»M 
im4 
SpylBf 
mmom 
a.,9.S4 
Lmf 
Mammmm 
m@0r0 
iMM 
LeAfimsa 
52f 
SZf^B 
»© 
«? 
•11 
*12 
*13 
-IS 
-li 
-10 
-20 
4.22 
3. if 
3.?S 
3.f4 
S.7g 
8. ft 
3. §4 
f.SS 
3. St 
3.f& 
a, 47 
a.i 
2,S 
5.1 
2,€ 
2,4 
2.8 
3.0 
2.1 
s.o 
2.2 
i.a 
4.2 
3.8 
$,4 
$,$ 
3.4 
i»4 
4.1 
3.® 
4.0 
3.# 
S.4 
1S.S4 
17.8« 
19.42# 
19.12» 
is.oa 
19, m* 
it.ii 
17.74 
17.7f 
1S.44 
18.12 
S2i 
S2S-1 
•2 
*•3 
-f 
-7 
•a 
••9 
•I® 
-1« 
-1® 
4.31 
3.iS 
3. Si 
3.f4 
3.8t 
3.t7 
4.00 
S.§S 
4.0® 
4.40 
3.S0 
2,« 
2.8 
2.« 
2.8 
2.i 
3.® 
2.® 
3.4 
3.® 
3.0 
2.4 
4.0 
3.8 
4.® 
3.0 
3.4 
4.4 
3.8 
3.« 
3.5 
3.8 
3.2 
18.04 
IS. 38 
17.t4 
I7.8t 
20.14»« 
18.34 
19,S0» 
lf.38* 
17.42 
1®.00 
18.4i 
530 
S30-2 
-3 
•8 
-7 
-10 
•11 
-14 
-IS 
-li 
-18 
4,31 
4.21 
4.1S 
3.94 
3.7i 
4.02 
4.30 
4.10 
4.10 
3.3§ 
4.31 
3.0 
3.0 
2.8 
3.® 
3.0 
3.0 
3.0 
3,0 
3.0 
3.0 
3.0 
4,0 
4.0 
4.® 
4.2 
4.0 
4.0 
3.8 
3.8 
4.0 
4.9 
4.2 
18.20 
17,88 
lf.84»» 
10.2O« 
17.38 
lf,12» 
18,70 
18,84 
lt.»2»» 
If.lO# 
10.74«» 
#3 
11, €C;«mtia«94) 
m±m 1§S4 Mii 1884 
Wsmm 
t@t%m vifar di8«ae« Leaft»«ss 
Cl@^« yi*M Mmm (%> 
@38 .s,»t 2.8 4.8 18.82 
838-1 3»#f 3.4 4.0 18,83 
•3 4. a# 3.8 s.a 17.00 
-4 4.2f 3.8* 4.3 18.18 
«S 4.«§ 3.0 4.3 17.30 
-t 4,04 3.0 3.4 20.12## 
•10 4.8» t.8 4.0 17.80 
•12 f.»t 3.0 4.4 18.38 
-IS 4.9i 3.S 4.1 18.70 
•li 4,31 3.4 3.8 18,88 
-20 4.1# 3.§ 3.8 19.24* 
8«f 4.4S 2.8 3.4 19,03 
S@7-l 4. S3 i.i 4,Z  17.18 
-2 4.m 2.i 4.# If,18# 
•s 4,38 3.0 3.8 18.84 
•« 4.©@ 3.® 3.8 it.ie# 
•7 4.33 2.4 3.8 lt>80»» 
«<»0 4.10 a.i 3.4 I8,sa 
-10 4.3i S.8 3.8 
*15 4.11 2.4 3.8 18.30 
-17 4,38 a.8 3,4 18.00 
-» 4. It 2.8 3.8 19,48* 
S7© 4.18 3.2 4.3 18,74 
S?§-2 4. as 3,3 4.0 18,00 
-S 4.32 3.2 3.8 18.82* 
4.3® 3.8» 4.4 17.82 
4.0? 3.0 3.8 21.82** 
-S 4. IS 3.4 4,3 19,04 
-13 4.18 3.® 3.6 17,88 
-14 4,Qf  3.0 3.4 18.44* 
-IS 4,32 3.4 3,4 20,SO** 
• -17 4,03 3.0 3.8 18,04 
-IS 4.22 3,t 4.3 30,88** 
@4 
Table 11. <C®attntt#d) 
lfS4 Mil 1984 
Man Sprint l^ af 
forage irlg®|p •tftsease 
€l#ntt .. . vi.mM s«0r« . 8<^ re m 
383 4.87 3.4 3.« IS. 33 
39t 4.13 8.a 4.1 18.1S 
404 4.42 3.8 4.4 18.12 
4S7 4.S7 3.4 4.® lt.2S» 
4m 4.43 3.4 4.0 17.38 
471 4.13. 3.t 3.4 1®.S0* 
478 4.a@ t.S 3.S 17.34 
511 4.«3 3.4 4.3 IS. 94 
S3f 4.14 3,® 4.4 I9.3ai» 
mi 4.3# 3.8 3.f IS. 23 
&WW 4.17 3.4 3.S l©.52* 
578 3,f® 3.0 3.2 ao.o0«« 
&m 4.@t 3.© 3.8 18.18 
3.4# 1,2 3.S 10.7® 
Wimhsr 4.14 3.2 3.i 17.13 
Itlaeola 4.80 3.2 3.4 18.03 
,I,y«9a 3.7f 2.S 3.4 2O.80«* 
I,aiiea.«t«r 3.77 3.S 4.0 1S,30 
MAbraska 33 3.4# 2.2 4.8 17.02 
Masks 3*1» 1.4 3.0 16. §0 
Oklahoaa Sy», 4.34 4.0 4.2 20.80## 
Canaitaa Sdrtfc. 3.22 l.» 3.0 13.30 
• 01gptilfiea»tly t&aa fiseh«r at th# S%. l«wl 
Sigaiftcaatly fe«tt»r thaa ft«©h«ie at tli« 1% lm«t 
Lemls 9t Sifaifteane® lifttKw«» th® smm of m individttal entry in «m« 
ifeol# fl»t an# tiwi a)»an ®f a® •atry i« a»otiier m&X» plot# 
m... t% 
tmm* n»M i.oi i.st 
SffAng vlg0r 8«®r« @.§8 0.7® 
'tM-mt Mmmm seoira O.iO l.lf 
% 1,97 2,80 
